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Aunomanun: Field studies on inproving the methods of determining water discharge under the sluice 
‘gues were conducted in she gates receiving water from diferent water taking points of the Tashkent 
‘magistal canal, Tashkens region. The main purpose ofthe field research Is 10 test the resus of the 
‘experiments conducted inthe laboratory base ofthe NRU "THAME" i natural ild conditions. 


Field sudies were canducted in ivigation networks located in different geographical cndltions of the 
Republic of Usbeksian, Acceptance of these areas as a research objet divecty consiate in taking ato 
‘account the influence of diferent operating conditions. diversity of the composition of river flows, soil 
Conditions and ater indicators. 


Kanvueawte exo4a: irrigation, chanel, water consumption, useful work coeficien 


INTRODUCTION 

“Tashkeot magistral canal - receiving water from the Karasuv river, taking point is 36th km of ever 
‘the total Ing is 62 km, the water discharge inthe beginning partis 87 msc, the irgation area is 70, 
‘thousand ha. A reserve on the let side ofthe river allows irgation ofthe land, The channel saturates the 
low-water Ohangaron catchment with water from the Chirhik River. In the canal, There are branches 
called the North. South, Borja, Chilsoy. Let and Right banks. Also, there are some bridges, two dams, 
thee culverts with lengths of 145 m. 94 m and 100 m_ Culverts were built atthe intersection of the 
“Tashkent canal and the Ohangaron river. From the frst culvert, water from the Ohangaron river is poured 
Ito the Tuyabopiz reservoiz. The main water distribution stations are electrified and provided with 
telephone connection, The canal was builtin 191, the right aod left ranches are the largest branches, 
‘The length ofthe right channel is 38 km, the capacity of water transfer is 12 msec, there are about 30, 
waterfalls, spillway and water outs, 

According fo previous rescarchs (Fig. 1), the state of relisbilty ofthe Tashkent magisralcanal was 
termined as follows: only 9.4% of lenth of the canal isin good contin, 71.45% is in satisfactory 
‘condition, and 18.9% isin unstsfctory condition. 
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olume: 


1) technical condition by) useful work oetficient 


Figure 1. Analysis of the condition of the Tashkent magistral canal 


Since the technical condition of the channel is marked as unsalisfactory by 189%, it i 
‘recommended to cary out ts repair and reconstruction works 

AAs shown in Figure 2, the magistral canal and its beanches have a useful performance coefficient 
(UPC) ranging from 0.63 to 0.88, while only 12 percent have a UPC value of 90 or greater. I is known 
that acconling to regulatory documents, the magistral canal and its branches should not be less than 0.90, 
UPC. The coefficient of useful work of the canals not only indicates the water earying capacity of the 
canals, but alko determines the amount of water lot in it, which in tum indicates the low hydraulic 
ciiclency and reliability ofthe analyzed canals, 


| | | | | | 
8) the magstral canal branches 


Figure 2, Useful work coelficients of the Tashkent magistral eanal und its branches 


Hydrometric measurements in natural field conditions were carried out using traitional and modern 
methods. Research was conducted atthe sluice gate at the water intake of the Sangrau canal, which 
receives water from the RK-S canal, which isthe fist right branch of the Tashkent main canal. The total 
irigated area of the Sangrau canal located in Orta Chirchk district of Tashkent region is 1748 ectaes. It 
ivigates 273 hectares of cotton, 497 hectares of grain, and 978 hectares of other crops (Tab 1). Water 
ischarge according tothe project is 4.2 mV, currently itis 3.5 m'Ws. The numberof gates i 1 piece, the 
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depth of the gute is 2.8 m, width isl5O meters (Fig 3) twas found tht the flow Tevel in the lower part of 
the stractre does wot affect the ow value coming out ofthe gate, that sits not buried (@=1) 


Tablet 
An irrigated area wtached to the Sangrat canal 
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Figure 8 Calculation scheme of the object of field research 


METHODS AND MATERIALS 

For different values ofthe gate opening height a the fow rate was measured using 2 hydrometric 
owmeter GR-21 (tring equation = 0.423n00.018) atthe water measuring tation inthe lower be, and 
the water discharge Q was determined. Calculations were cated out using the velocity field method ata 
lbydropost of the fixed channel type located downstream ofthe water intake. Field studies were carried out 
according 10 the method of conducting in laboratory conditions. In field studies, water discharge was 
measured in real time, while Q=f(H) ofthis hydropest and the water discharge passing through the sluice 


Ete installed atthe wate intake were calculated using the available calculation formula, The fc survey 
datas are presented in Table 3 below. 


Based on the obtained results, the discharge coefficient for the gate was determined in the 
Following calculation sequence 


Qyenarat 
=——__Spmeren_ 
b-a-N-a- J2g(Ho—e-a) 


Where: a- gate rise height: 


Wa 


gate wid 
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Hy totl pressure 
££ yertical compression coefficient, is values are calculated by N.E. Zhukovsky’s equation or 
ca be determined by A.D. Alshuls formals 


0,043 
+008 


057 


Table 3 
Results of field researc at water taking point of Sangrau Canal 
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RESULT AND DISCUSSION 


“The following results were achieved within the framework of the conducted research, Fit, the 


relationship between calculated and measured values of water discharge was compared (Fig. 4) 


MOTAS, 


Volume: 04 Issue: 10 | Oct 2023 


y= Lonsiem 
at R98 


amet 


igure 4. Relationship between calculated and measured values of water discharge 


“The graph shown in Figure 4 above shows thatthe difference between the measured and calculated 
water discharge is very high. This sows thit thee sa reat nesd for research inthis area, According t 
the analysis, the difference between measured and calculated water discharge AQ is from 0.14 10 0.16, 
mii, 


a famed 

igure 5, Comparison graph of laboratory and field experiments at Sangrau Canal intake 
“The results of the measurements in Table 3 andthe analysis ofthe graph 5 showing the resuls of 
the field research show thit diferent results were obtsined when calculating the flow of water flowing 
‘through the sluice gates by hydropost and calculation formulas. This requires conducting research on 
further improvement of measurement and observation methods and tools. In these cases, the water 
discharge data measured atthe hydroposts and determined by the standard curve are close to eachother 
and can be scceptd as requirements for actual measurements, Taking the water discharge measurd a the 
Ihydropost as the actual water discharge, the water discharge calculated according to the calculation 
formula (1) ofthe water discharge passing through the gate difers sharply. This i du to the fact thatthe 
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rain reason that this formula (1) is limited to the purpose of determining the water permeability of 
structures at the design level is due to the fact thatthe discharge coefficleat is assumed to he constant, 
When calculating the Bow of water fowing under the gat, 

“The result ofthe experimental research show that as a result of the change inthe Beight of the 
opening of the gate, it is confirmed that the hydraulic processes change and alfet the discharge 
coefficient. The results of experimental research were also confirmed infield conditions. Based on this 
Situation. it is necessary to take into account the variability ofthe discharge coeicient during the flow of 
water unde sluice gates under field conditions 

Wt is possible to accurately measure the water discharge measured at the hydropowt forthe 
condition of fee flow through the sluice gates, itis posible to achieve economic eficency by reducing 
the numberof structures in the management and distribution of water resources inthe itera networks of 
the economy 


MIOTAS, 


CONCLUSION 
From the results ofthe above research, itis known that inthe ease of a/H=I, so the effect ofthe gate 
fon water discharge is reduced. In it only the threshold and side supports can be affected to a certain 
In tis study, the ratio ofthe opening elght of the gate to the water lve atthe top, the case of 
alH's1 was considered. So, in the case of Ha, the eect of the gate is observed, if the relationship 
bberween the two terms is Ha then the discharge coefficient approaches y+. Therefore, the graph of 
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|e satis 
és ufla/H) : 
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Figure 8. The graph of the change of the discharge coefficient of the suice gate depending 
‘on the a/H ratio 

Nowadays, with the help of open gates. which are used for the purpose of water distribution in 
domestic networks, it is possible to determine water discharge atthe level of curren requirements, Also, 
fon the basis of experiments, it was possible to determine the discharge coefficient (q) for sluice gates, 
depending on dimensionless hydraulic elements, and the link ya) (Fig. 9) was erated atthe level of 
Ioduction to production. 

“These obtained results were developed fr the conition of free low of water under the gates (not 
‘uric at the ist stage, and the continuation of experiments on damped (buried) conditions at the next 
stage will serve to increase the effectiveness of research inthis direction. 
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